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Listing of Claims 

The below listing of claims will replace all prior versions of claims in the application. 

1. (Currently Amended) A method of estimating timing of at least one of the 
beginning and the end of a transmitted signal segment in the presence of time delay in the 
sigmd a signal transmission channel in an OFDM system, the method comprising: 

providing a set of pseudo-random signal m-sequences PN(t;k) (k = 1, , K; K 
£1) for which a convolution signal formed from any two sequences satisfies 
PN(t;i)*PN(t + At'S) ~ S(£t) T Sffcj) _S(AQ*SQ,i^ where i and i are index numbers 
identifying the two sequences, t is a time variable, S(At) is a delta function and 5(i j) = 
0 unless t=j; 

appending a selected sequence PN(t;k) from the set of pseudo-random signal 
m-sequen ces PN(t;k) t o at least one signal frame to be transmitted to form a padded 
signal frame; 

transmitting at least one padded signal frame as the transmitted signal t hrough 
a-tf an s mi g sion the signal transmission channel in which the transmitted signal may be 
received with an uncontrollable time delay At(delay); 

receiving a received version signal Reft) of the transmitted signal associated 
with the atjeast one padded signal frame being, transmitted and forming a eonvolntion 
composite signa l, denoted as Reft: At:comp), given as : [[.]] 

k2 

Rc(t; At; comp) = £ p N(t + At; k) * Rc( t), 

where At is a selected time increment and kl and k2 satisfy 1 < kl < k2<K; 

forming a remainder signal , denoted as Rcfcrem). where Rc(t;rem) - Rc(t) - 
Rc(t;At;comp); and 

determining at least one time at which at least one • ef - th e-se qucnecs said 
selected sequence PN(t;k) (k - kl , kl +1 , ... , k2) associated with said at least one 
padded signal frame begins in the received signal Rc(t). 

2. (Currently Amended) The method of claim 1 3 further comprising determining a 
carrier frequency associated with aaid at Icost ono of said sequence s said selected sequence 
PN(t:.k Vof the at least one padde d signal frame bein g transmitted . 

-4- Serial No. 09/872,059 

PAGE 6/10* RCVD AT 1/1012005 9:16:31 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 < DNIS:3729306 * CSID:4083820481 * DURATION (mm-ss):03-18 



01/18/2005 18:24 4083820481 



PATENT LAW GROUP LLP 



PAGE 07/10 



3. (Currently Amended) The method of claim 1, further comprising using at least one 
of 3&id PN sequences the selected sequences PN(t:k) associated with th e padded signal frames 
being transmitted t o estimate at least one parameter associated with said signal transmission 
channel. 

4. (Currently Amended) The method of claim 1, further comprising replacing at least 
one guard interval associated with at least one of said signal frames to be transmitted w ith eae 
of said PN sequence s a selected one of the m-sequences ?Nft:k) . 

5. (Currently Amended) The method of claim 1 , further comprising using at least one 
of the selected sequences PNftilO PN s equence , associated with one of said padded signal 
frames being transmitted , to provide time synchronization for said associated padded signal 
frame. 

6. (Currently Amended) A system estimating timing of at least one of the beginning 
and the end of a received signal in the presence of time delay in the signal a signal 
transmission channel in an OFDM system, the system comprising a computer that is 
programmed: 

to provide a set of pseudo-random signal m-sequences PN(t;k) (k~ 1, ... , K; 
K£l) for which a convolution signal formed from any two sequences satisfies 
PN(t;i)*PN(t + Aty) = S^S^ 5(At>5fi.i\ where i and i are index numbers 
identifying the two sequ ences, t is a time va riable. Sf At> is a delta function and 5(i j) « 
0 unless i = j; 

to receive at least one padded signal frame Rc(t) transmitted through a 
traroraissieft the sign al transmission channel in which the fe ansmitted signal being 
tran smitted m ay be received with an uncontrollable time delay At(delay), where a 
padded cachjp added signal frame comprises a signal frame appended to a selected 
sequence PN(t:k) from the set of pseudo-random signal m-sequences PN(t:k): 

to form a convolut km composite signal denoted as Reft: Aticqmp) and given 

asi[[,]J 
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k2 

Rc(t;At;comp) = £PN(t + At;k)*Rc(t), 

k=kl 

where At is a selected time increment and Id and k2 satisfy 1< kl5 k2£K; 

to form a remainder signal denoted as Rcft:rcm) where Rcft;rem) = Rc(t) - 
Rc(t;At;comp); and 

to determine at least one time at which at least one o f t he sequences said 
selected sequence PN(t;k) (k = kl, kl+1 , ... , k2) associated with said at least one 
received padd_e_d_s,igna], frame b egins in the received signal Rc(t). 

7. (Currently Amended) The system of claim 6, wherein said computer is further 
programmed to determine a carrier frequency associated with said at least one of said 
sequences said selected sequen ce PNftik) of the at least one received padded signal frame 
being transmitted . 

8. (Currently Amended) The system of claim 6, wherein said computer is further 
programmed to use at least one of oaid PN sequences the sequences PNfUk) associ ated with 
the at leas t one received padded signal frame to estimate at least one parameter associated 
with said signal transmission channel. 

9. (Currently Amended) The system of claim 6, wherein said computer is further 
programmed to replace at least one guard interval associated with at least one of said signal 
frames with one of said PN gcqi aesees a selected one of the m-sequences PNft ik). 

10. (Currently Amended) The system of claim 6, wherein said computer is further 
programmed to use at least one PN seq ue nc e of the selected sequences PNft;k\ associated 
with one of said received p added signal frames, to provide time synchronization for said 
associated padded signal frame. 
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